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SI.1 Experimental Procedures

SI.1.1. Synthesis
The monomer 2,2'-bis(2,2'-bithiophene-5-yl)-3,3'-bithianaphthene, BT 2 T 4 , was synthesized as racemate [ 
SI.1.2 Electrodeposition of thiophene-based thin films
Magnetoelectrochemistry measurements were carried out employing as working electrode It is important to underline that during the deposition step no external magnetic field was applied.
SI 1.3 Experimental magnetoelectrochemistry set-up
Magnetoelectrochemisty study was carried using a cuvette as working cell where the hybrid ITO| film WE, a Pt wire as counter electrode and an aqueous saturated calomel electrode (SCE) as reference one were immersed in a solution containing the achiral redox couple, 
SI.2 Additional Data and Results
SI.2.1 Key parameters of magnetoelectrochemistry experiments related to
0.15
a Half-wave potential, E 1/2 , is calculated according to E 1/2 = (E p,an +E p,cat )/2. b E 1/2 corresponds to the difference between the E 1/2 related to the two specular cases: E 1/2 (S) film-South E 1/2 (S) film-North and/or E 1/2 (R) film-South E 1/2 (R) film-North obtained by flipping magnet orientation (South or North) and changing film configuration ((R) or (S)). Interestingly, a similar effect can also be observed in magnetic CD, which, as mentioned in the main paper, shows striking analogies with our magnetoelectrochemistry experiments. The magnetic CD effect requires the achiral molecule to comply with at least one of three A, B, or C "Faraday terms", each one representing a kind of interaction between ground states/excited states and external magnetic field. SI4 In particular, the C term is typical of paramagnetic molecules, like ferricinium Fc + and ferricyanide (III), the oxidized members of our reversible redox couples, which are low-spin paramagnetic complexes with an unpaired electron spin. It has been demonstrated that the C term originates from a Zeeman loss of degeneration for the α or β spin configurations in the electron ground level energy under magnetic field. This results in a small excess for a spin configuration over the other one, remarkably increasing with decreasing temperature, with the CD spectrum becoming sharper and sharper at constant magnetic field. Actually, such temperature dependence is considered a diagnostic criterion for this effect. SI4 
SI.2.2 Effect
SI.2.3 Effect of the magnet distance on the shift of Fe(III)/Fe(II) peak potentials in magnetoelectrochemistry experiments
